It is known that a unilateral shift, more generally, a unilateral weighted shift with nonzero weights is irreducible, i.e., it has no nontrivial reducing subspace. In the present paper we shall show the strong irreducibility of a unilateral weighted shift with nonzero weights in the following sense : Theorem 1. Every operator on a Hubert space which is similar to a unilateral weighted shift with nonzero weights is irreducible.
As a striking application of this result, we shall give a satisfactory answer to the question: which unilateral weighted shifts with nonzero weights are spectral in the sense of Dunford? Indeed, it will be shown that such a weighted shift can be spectral only if it is quasi-nilpotent. Received by the editors January 10, 1969. Now let us consider a nonzero monotone shift A with weights a" (i.e., |a»| ^ |a»+i| for each n). Stampfli [3] has shown that such an A is not spectral. Obviously this fact may be derived from the above theorem. In fact, let N denote the smallest index such that au¿¿0. Then, having noticed that the restriction of A to the subspace generated by <po, <Px, • • • , <Pn-i is zero, the subspace K generated by <pN, 4>n+i, • • • is a reducing subspace of A and the restriction A | K oí A to K is a unilateral weighted shift on K with nonzero weights.
Thus, by what we have observed above, A | K is not quasi-nilpotent, that is, it is not spectral by Theorem 2. It follows that A itself is not spectral. More generally, a similar argument shows the following Corollary.
Let A be a unilateral weighted shift with weights an. If ao=ai= ■ • • =ax = 0 and there is a positive constant c such that \a,,\ iicfor all n>N, then A is not a spectral operator. Consequently,\j/= 23"ÄiX"ä"_i0"_i6!3TC^9l-However, sincea^O for all « and X"^0 for some »jjl, the vector \p is nonzero. This contradicts 9ïir\3l= {0}.
Proof of Theorem 1. Let B he an operator on 77 which is similar to A. That is, there is an invertible operator T on 77 such that B = TA F-1. Assume that B has a nontrivial reducing subspace 9TL Then 911 and its orthogonal complement 9TÏ-1-are invariant under B*=(T*)~1A*T*.
Hence F*3tl and T*m.L are nontrivial invariant subspaces of A *, and further 77 is decomposed in the direct sum 77 = F*3Tl + T*m.\ which is impossible by the above lemma.
2. Before proving Theorem 2, let us recall that a spectral operator is the sum S+N of a scalar type operator 5 and a quasi-nilpotent operator N commuting with S, and a scalar type operator on a Hubert space is similar to a normal operator (see [l ] ). The proof is completed by the same argument as that employed in [4] .
Proof of Theorem 2. We need only to prove that if the weighted shift A is spectral, then it is quasi-nilpotent.
In this case, as we have mentioned above, A is similar to a spectral operator Ä whose scalar part S is normal. By Theorem 1, Ä is irreducible, that is to say, the von Neumann algebra generated by Ä is the algebra £(77) of all operators on 77. Since 5 commutes with Ä, the normality of 5 implies that S* also commutes with Ä. Thus 5 belongs to the center of £(77) and hence 5 must be a scalar multiple X7 of the identity operator 7.
This implies that A =X7+7V, where N is quasi-nilpotent. It follows 
